1. Introduction {#sec1}
===============

Vitreous macular traction and myopic foveoschisis are commonly observed in highly myopic eyes,[@bib1] and are referred to as myopic traction maculopathy (MTM). Previous reports show that 9--34% of highly myopic eyes with posterior staphyloma have MTM.[@bib1]^,^[@bib2] The macular hole is also recognized as a complication of highly myopic eyes and can progress to retinal detachment, which impairs visual acuity. Although macular holes with retinal detachment are usually treated with vitreous surgery to release vitreous traction or with a gas tamponade, their prognosis is poor.[@bib3] Spontaneous improvement of MTM without surgery has been reported, but spontaneous resolution of a macular hole with MTM is rare.[@bib4], [@bib5], [@bib6], [@bib7], [@bib8], [@bib9], [@bib10] Here, we observed a case of myopic foveoschisis and a macular hole with retinal detachment that resolved spontaneously, as demonstrated on spectral-domain optical coherence tomography (SD-OCT).

2. Case report {#sec2}
==============

A 62-year-old woman was referred to our hospital in October 2012. She had visited a local ophthalmologist with the chief complaint of bilateral blurred vision. A cataract was diagnosed and she was referred to our hospital for a consultation. She had a medical history of hypertension. At the initial presentation, her best-corrected visual acuity (BCVA) was 0.4 bilaterally. The standard equivalent refractive error was −17.0 diopters in the right eye and −18.75 diopters in the left eye. The axial length was 31.4 mm and 31.2 mm, while the intraocular pressure (IOP) was 14 mmHg and 15 mmHg in the right and left eyes, respectively. The anterior chamber was deep and no inflammation was observed. Moderate cataract was bilaterally observed and the fundus was obscured.

Phacoemulsification, aspiration, and intraocular lens implantations were performed without complications. Myopic choroidal neovascularization was observed on the right fundus, and the BCVA was 0.6 after cataract surgery. There was no exudative change but scar with pigmentation was observed in the right eye. The BCVA of the left eye improved to 1.0. There was no abnormality of the macula but the optic disc was tilted and peripapillary atrophy was observed in the left eye ([Fig. 1](#fig1){ref-type="fig"}a).Fig. 1The color fundus and spectral-domain optical coherence tomography (SD-OCT) images of the left eye of a 62-year-old female patient. **a.** The color fundus image of the left eye showed that tilted optic disc and peripapillary atrophy. **b.** The SD-OCT image showed macular traction with partial posterior vitreous detachment (PVD). A macular hole was observed. **c.** The SD-OCT image showed that foveoschisis and the small macular hole had progressed after six months. The retinal outer layer was wavy above the subretinal fluid. (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of this article.)Fig. 1

After observation for four years, SD-OCT showed slight macular traction with partial posterior vitreous detachment (PVD), retinal schisis, and a macular hole in the left eye that was classified into stage 1A according to Gass\'s classification ([Fig. 1](#fig1){ref-type="fig"}b). The BCVA remained at 1.0. However, foveoschisis and the macular hole with retinal detachment progressed and the BCVA deteriorated to 0.7 after 6 months ([Fig. 1](#fig1){ref-type="fig"}c). The macular hole was stage 4 and the IOP was 17 mmHg. Therefore, we planned vitreous surgery according to the patient\'s schedule.

However, when the patient was admitted for vitreous surgery three weeks later, it was found that the macular hole had closed, foveoschisis had resolved, and retinal detachment had mostly resolved ([Fig. 2](#fig2){ref-type="fig"}a). An inner lamellar macular hole and slight retinal detachment remained. The BCVA had improved to 0.8 and the IOP was 16 mmHg. After consultation with the patient, the surgery was cancelled and observation was continued. The macular hole did not recur after two or after four months ([Fig. 2](#fig2){ref-type="fig"}b and c). Furthermore, the retinal detachment resolved completely after six months ([Fig. 2](#fig2){ref-type="fig"}d). The BCVA was 0.7 and the IOP was 15 mmHg. SD-OCT images showed that partial PVD progressed slowly but was not complete during observation; there was no change in the internal limiting membrane.Fig. 2The natural course of spectral-domain optical coherence tomography (SD-OCT) images of the left eye of a 62-year-old female patient. **a.** On admission, the macular hole of the left eye was closed but slight retinal detachment and foveoschisis remained. Posterior vitreous detachment (PVD) was not completed. **b.** After two months, foveoschisis improved with partial PVD. Retinal detachment remained. **c.** The SD-OCT image showed that the subretinal fluid decreased after four months. **d.** The retinal detachment resolved completely without reemergence of the macular hole after six months. Slight foveoschisis remained.Fig. 2

3. Discussion {#sec3}
=============

Shimada et al. reported that although 3.9% of MTMs improved over three years of observation, 11.6% of them progressed.[@bib11] If traction progresses and causes a macular hole or retinal detachment, surgical repair is necessary. However, 27.3% of macular hole occurred after vitreous surgery for MTM although the surgery was effective for treating MTM.[@bib12] It is difficult to determine whether surgical intervention is necessary and to determine the correct timing of the surgery because exacerbation and natural resolution are both possible. A highly myopic macular hole with foveoschisis was reported to have a worse outcome than without foveoschisis.[@bib13] Our case was an example of the former type but foveoschisis and a macular hole with retinal detachment improved spontaneously with good visual acuity. This result strongly suggested that it was necessary to decide carefully whether surgery or observation was appropriate.

In the current case, slight retinal schisis and an inner lamellar macular hole were observed after cataract surgery. Retinal schisis progressed due to foveal traction. Furthermore, the macular hole opened and the subretinal fluid increased. Subsequently, the retinal detachment, macular hole, and foveoschisis spontaneously resolved. We hypothesized the possible mechanism of this resolution. SD-OCT images showed that the PVD was not complete and it slowly progressed. The site of attachment of the vitreous membrane to the macula also changed. Therefore, vitreous macula traction could be relieved as the PVD progressed. In fact, Lee et al. reported that a large macular hole closed completely with no retinal schisis[@bib10]; they described that the spontaneous release of vitreoretinal traction was important. Additionally, spontaneous closure of macular hole with retinal detachment was rare.[@bib10] Although it is not necessary to close a macular hole to resolve retinal detachment, closure of the macular hole may lead to reattachment of the retina through the natural absorption of subretinal fluid. In our case, the size of the macular hole was small, which may have contributed to spontaneous closure. SD-OCT showed that the detached retina was wavy above the subretinal fluid and it was distant from the scleral curve with posterior staphyloma. The detached and easily-moved retina may have contributed to spontaneous closure of the macular hole.

Changes in the radius of posterior staphyloma are suggested to be another cause of spontaneous resolution of retinal detachment of myopic eyes. Baba et al. reported that scleral imbrication combined with vitrectomy was effective for myopic schisis.[@bib14] Hoang et al. reported that changes of radius of curvature of posterior staphyloma were related to spontaneous improvement of myopic schisis.[@bib15] In this case, minor morphologic changes that altered the tractional force to the internal limiting membrane may have occurred during observation, but the change was not apparent on the OCT images. It is necessary to accumulate more cases with high myopia to examine long-term changes in the radius of curvature of posterior staphyloma.

Based on the classification of the MTM according to the size of the macular retinoschisis as proposed by Shimada et al., the case was classified as S4, the most severe retinal schisis.[@bib11] This type is unstable and may easily progress or improve. The progress of MTM is related to axial length, chorioretinal atrophy, PVD, and tears of the internal limiting membrane. The PVD could change the traction of the macula, resulting in improvement of the macular hole and retinal detachment or in worsening of them. However, Lai et al. reported that foveal detachment in cases of high myopia improved naturally, unrelated to PVD.[@bib4] Our case suggested that even severe retinal schisis and macular detachment might resolve spontaneously.

SD-OCT is widely used to evaluate the interface between the retina and the vitreous body currently. Our case suggested that frequent observations with SD-OCT were useful at short intervals to observe the occurrence or exacerbation of retinal detachment and to decide when to operate. When retinal detachment occurs and does not improve, surgical intervention is necessary. If foveal traction improves during follow-up, it may be possible to only observe retinal detachment; surgery may not be necessary. On contrary, vitreous surgery may be required at an early stage for cases with severe chorioretinal atrophy that could not absorb subretinal fluid. The use of gas tamponade could be another option. It is less invasive and is reported to be an effective approach for the treatment of myopic foveoschisis.[@bib16]

4. Conclusions {#sec4}
==============

This report showed that myopic foveoschisis and a macular hole with retinal detachment improved spontaneously. Additional long-term studies including more cases are needed to determine the mechanisms and the treatment.

Patient consent {#sec5}
===============

Written informed consent was obtained from the subject prior to the collection of any data.
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